
DATA SLICER OF DYNAMICALLY ADJUSTING SLICE LEVEL 


Background of Invention 

5 

1 . Field of the Invention 

The invention relates to a slicer utilized in an optical disc drive, and more 
particularly, to a slicer capable of dynamically adjusting slice level according to a 
wobble signal read from a DVD-R/RW optical disc. 

10 

2. Description of the Prior Art 

In present day information society, storage of large amounts of information has 
become a major problem. Of all types of storage medium, the optical disc is one of the 
most useful mediums because of its high storage capacity and small physical volume. 

1 5 However, as multimedia technology progresses increased storage requirements are 
required, and the storing capacity of a normal CD optical disc (650MB) is becoming 
increasingly less satisfactory. Therefore, a new optical disc standard, the digital 
versatile disc (DVD), with increased storage capacity, has emerged. The physical size 
of a DVD is almost identical to that of a CD; however, the storage capacity of a DVD 

20 is much larger than that of a CD. However, because the CD-R and CD-RW discs can 
easily stores needed data, similarly, the standards of the DVD-R disc and the 
DVD-RW disc are created so that users can utilize DVD-R or DVD-RW discs much 
like the CD-R and CD-RW discs to store an increased amount of data. 

25 As done with the CD disc, a specific structure is installed on a DVD-RW 

multi-function digital disc for addressing stored data and consequently for easily 
accessing the data. Please refer to Fig.l, which is a schematic diagram of a 
DVD-R/RW multi-function digital disc 10 according to the prior art. The DVD-R/RW 
multi-function digital disc 10 comprises a substrate 12, a reflective layer 14, and a 

30 protective layer 16. Furthermore, a plurality of grooves are set on the surface of the 
DVD-R/RW multi-fiinction digital disc 1 0 such that a optical pick-up unit (OPU) 
output a write-in power according to a write-in ploy for writing a plurality recording 
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marks 20 in the groove 18. Generally speaking, in order to smoothly store recording 
marks 20 in the correct position of the DVD-R/RW multi-function digital disc 1 0, the 
optical disc drive has to know the track information of DVD-R/RW multi-function 
digital disc 10. Therefore, the DVD-R/RW multi-function digital disc 10 has a wobble 
5 track 22 to store the track information. In other words, the optical disc drive can read a 
wobble signal from the wobble track and then decode the wobble signal to obtain 
needed track information. 

According to the prior art DVD-R standard, the DVD-R/RW multi-function 

10 digital disc 10 utilizes a plurality of land pre-pit (LPP) 24a, 24b for modulating the 
wobble signal to store the track information. Please refer to Fig.2, which is a diagram 
of a wobble signal 30 generated by the wobble track 22 shown in Fig. 1. An optical 
pick-up unit reads the wobble track 22 to generate the wobble signal 30. When the 
optical pick-up unit moves to the LPP 24a, the optical pick-up unit is affected by the 

1 5 LPP 24a so that the optical pick-up unit suddenly generates a spike 32a. Similarly, 

when the optical pick-up unit moves to the following LPP 24b, the optical pick-up unit 
generates a spike 32b, too. Therefore, the LPPs 24a, 24b can be pre-installed on the 
DVD multi-function digital disc 10 for forming the wobble signal 30. In other words 
in the prior art, the DVD multi-function digital disc 10 utilizes different LPPs having 

20 different positions for driving the wobble signal 30 to generate spikes to store the 
track information. Therefore, the optical disc drive at last needs to detect the spikes 
32a, 32b to determine stored data in the wobble signal. As known by those skilled in 
the art, the wobble signal 30 actually does not have the ideal waveform shown in Fig.2. 
That is, signal amplitude of the wobble signal 30 changes, and different DVD 

25 multi-function digital discs 10 have different wobble signals 30. Therefore, when the 
optical disc drive utilize a data sheer detects the spikes of the wobble signal 30 
through a fixed slice level, an error determination may occur so that the following 
decoding operation of the wobble signal 30 is affected. 

3 0 Summary of Invention 

It is therefore a primary objective of the claimed invention to provide a sheer 
capable of dynamically adjusting slice level according to a wobble signal read from an 
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DVD-R/RW optical disc, to solve the above-mentioned problem. 

According to an exemplary embodiment of the claimed invention, a device for 
slicing a spike signal, the device comprising: a peak hold circuit for receiving the 
5 spike signal, for holding positives peak voltages of the spike signal to generate a first 
output signal; a low-pass filter electrically connected to the peak hold circuit, the low 
pass filter for receiving the first output signal and for filtering the first output signal to 
generate a slice level signal; a bias circuit for providing a voltage to raise voltage level 
of a signal inputted into the bias circuit; and a comparator electrically connected to the 
1 0 low-pass filter, the comparator for comparing the spike signal with the slice level 
signal to slice the spike signal. 

In addition, a device for slicing a spike signal, the device comprising: a limiter 
for receiving the spike signal and for limiting the spike signal within a voltage range 

15 to generate a first output signal; a peak hold circuit electrically connected to the 

limiter for receiving the first output signal and for holding the positive peak voltages 
of the first output signal to generate a second output signal; a low-pass filter 
electrically connected to the peak hold circuit for receiving the second output signal 
and for filtering the first output signal to generate a slice level signal; a bias circuit for 

20 raising a voltage level of a signal inputted into the bias circuit; and a comparator 

electrically connected to the low-pass filter, the comparator for comparing the spike 
signal with the slice level signal to slice the spike signal. 

Further in addition, a device for slicing a spike signal, the device comprising: a 
25 peak hold circuit for receiving the spike signal and for holding the positive peak 
voltages of the spike signal to generate a first output signal; a bottom hold circuit 
electrically connected to the peak hold circuit, the bottom hold circuit for holding the 
negative peak voltages of the first output signal to generate a second output signal; a 
bias circuit for raising a voltage level of a signal inputted the bias circuit; and a 
30 comparator electrically connected to the bottom hold circuit, the comparator for 
comparing the spike signal with a slice level signal to slice the spike signal. 
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As well in addition, a method for slicing a spike signal, the method comprising: 
holding the positive peaks of the spike signal for generating a first output signal; 
low-pass filtering the first output signal for generating a second output signal; and 
comparing the spike signal with a slice level signal for slicing spike signal. 

5 

When accessing a DVD-R disc or a DVD-RW disc, the present invention slicer 
can dynamically adjust needed slice level according to the wobble signal formed from 
the disc so that a decoder can accurately decode the corresponding data of the wobble 
signal according to the output signal of the present invention slicer. 
10 These and other objectives of the present invention will no doubt become obvious to 
those of ordinary skill in the art after reading the following detailed description of the 
preferred embodiment that is illustrated in the various figures and drawings. 

Brief Description of Drawings 
1 5 Fig. 1 is a schematic diagram of a DVD-RW multi-functional digital disc according to 
the prior art. 

Fig.2 is a diagram of a wobble signal generated by a wobble track shown in Fig.l . 
Fig.3 is a block diagram of a first slicer utilized in a DVD-R/RW optical disc drive 

according to the present invention. 
20 Fig.4 is a first operational diagram of the slicer shown in Fig.3. 

Fig.5 is a second operational diagram of the slicer shown in Fig.3. 

Fig.6 is a block diagram of a second slicer utilized in a DVD-R/RW optical disc drive 

according to the present invention. 
Fig.7 is an operational diagram of a limiter shown shown in Fig.6. 
25 Fig. 8 is a block diagram of a third slicer utilized in a DVD-R/RW optical disc drive 

according to the present invention. 
Fig.9 is a first operational diagram of the slicer shown in Fig. 8. 
Fig. 10 is a second operational diagram of the slicer shown in Fig. 8. 

30 Detailed Description 

Please refer to Fig.3, Fig.4, and Fig.5. Fig.3 is a block diagram of a first slicer 40 
utilized in a DVD-R/RW optical disc drive according to the present invention. Fig.4 is 
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a first operational diagram of the slicer 40 in Fig.3. Fig.5 is a second operational 
diagram of the slicer 40 in Fig.3. Please note that for clearly illustrating the technical 
characteristic of the slicer 40, Fig.4 is used to show the waveform of each signal, and 
Fig.5 illustrates voltage level relationships between each signal. This means that the 
5 waves of Fig.5 are composed of the waves of Fig.4. The slicer 40 comprises a peak 
hold circuit 42, a low-pass filter (LPF) 44, a bias circuit 46 and a comparator 48. The 
peak hold circuit 42 is utilized for holding positive peaks of the wobble signal Wobble. 
As shown in Fig.4, at time tO, the voltage level of the wobble signal Wobble 
corresponds to the positive peak, and then the peak hold circuit 42 starts to discharge 

10 output signal SI to reduce its voltage level after time tO. At time tl, voltage level of 
output signal SI is equal to the voltage level to the wobble signal Wobble, therefore, 
after time tl , the wobble signal Wobble starts to drive the peak hold circuit 42 to make 
the voltage level of output signal SI increases as the voltage level of the wobble signal 
Wobble. Similarly, at time t2, the voltage level of the wobble signal Wobble reaches 

1 5 its positive peak again, and then the peak hold circuit 42 discharge after t2 such that 
the voltage level of output signal SI reduces. Therefore, according to similar 
operations, output signal S 1 , which is formed while the peak hold circuit 42 processes 
the wobble signal Wobble, has the waveform shown in Fig.4. 

20 And then, the output signal S 1 is transferred to low-pass filter 44, which is used 

for filtering out high-frequency signal to smooth the waveform of the output signal S 1 . 
As shown in Figs.4, 5, spikes corresponding to high-frequency signal decays because 
of the low-pass filter 44. The output signal S2, which is outputted by the low-pass 
filter 44 according to the output signal SI, has the waveform as shown in Fig.4. Then 

25 the output signal S2 is transferred to the bias circuit 46, which is used for raising the 
voltage level of the output signal S2. As shown in Fig.4 and Fig.5, the bias circuit 46 
provides a voltage AV to the output signal S2 for generating needed output signal S3. 

That is, the purpose of the voltage AV is used for ensuring that the voltage level of 

the output signal S3 is higher than the corresponding voltage level of the wobble 
30 signal Wobble without spikes. 

The output signed S3 generated by the bias circuit 46 is the slice level that the 
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slicer 40 needs. Therefore, the comparator 48 compares the output signal S3 with the 
wobble signal Wobble to generate the output signal S4. As shown in Fig. 5, in the time 
interval Tl and T2, the voltage level of the wobble signal Wobble is higher than the 
voltage level of the output signal S3. Therefore, the comparator 48 outputs a high 
5 voltage level, apparently, the time interval Tl and T2 respectively corresponds to 

spikes so that a decoder can determine whether what the wobble signal Wobble stores 
is an even sync, odd sync, or data unit (logic value 1 or 0) according to the output 
signal S4 shown in Fig.4. 

1 0 Please note that the peak hold circuit 42 and the low-pass filter 44 causes a phase 

delay phenomenon of the output signal S3 when operating. As shown in Fig.5, if the 
output signal S3 delays a time interval dT so that the wave part of the output signal S3, 
corresponding to a spike of the wobble signal Wobble, is compared with the next spike 
of the wobble signal Wobble. That is, when the comparator 48 generates the output 

15 signal S4 according to the phase-delayed output signal S3, the time interval, which the 
voltage level of the wobble signal Wobble is higher than the output signal S3, is 
apparently shortened because of the phase delay phenomenon. This also means that 
the original time interval T2 is shortened, such that the following decoder wrongly 
determines the time interval T2 of the output signal S4, which is generated by the 

20 noise. Therefore, in this embodiment, the peak hold circuit 42 has to be well 
controlled to cooperate with the low-pass filter 44 in order to prevent the 
above-mentioned phase-delay phenomenon of the slicer 40. 

Because the bias circuit 46 provides a fixed bias voltage to adjust the voltage 
25 level of an input signal for generating the corresponding output signal, the waveform 
shape of the input signal does not differ from the shape of output signal. Therefore, the 
slicer 40 is not limited as the circuit structure as shown in Fig. 3. For example, the bias 
circuit 46 can be electrically connected between the peak hold circuit 42 and the 
low-pass filter 44, to firstly adjust the output signal of peak hold circuit 42 before the 
30 low-pass filter 44, or to firstly adjusting the wobble signal Wobble and then transfer 
the wobble signal Wobble after raising its voltage level to the following peak hold 
circuit 42 and the low-pass filter for processing. After the above-mentioned slicer 


6 


I 


I 


circuit structure adjustments, the slicer can generate a slice level (the output signal S3) 
shown in Figs.4, 5. 

Please refer to Fig. 6 and Fig.7. Fig.6 is a block diagram of a second slicer 50 
5 utilized in a DVD-R/RW optical disc drive according to the present invention. Fig.7 is 
an operational diagram of a limiter shown in Fig.6. The slicer 50 comprises: a limiter 
52, a peak hold circuit 42, a low-pass filter 44, a bias circuit 46, and a comparator 48. 
The slicer 50 adds the limiter 52 to the slicer 40. The functions of the peak hold circuit 
42, the low-pass filter 44, the bias circuit 46, and the comparator 48 have already been 
10 mentioned above and thus omitted here. A wobble signal Wobble is firstly inputted 
into the limiter 52, The limiter 52 is used for obtaining signals with a voltage range 
AV\ For example, diodes can be utilized to form the circuit of the limiter 52. As 

shown in Fig.7, the spikes of the wobble signal Wobble is partially greater than the 
above voltage level of voltage range AV% therefore, in the time interval Tl and T2, 

15 the output signal SO' generated by the limiter 52 corresponds to the above voltage 
level of voltage range AV. In this embodiment, the limiter 52 is used for reducing 

the impact of the wobble signal Wobble on the peak hold circuit 42 such that the 
waveform of the slice level is improved. 

20 And then the output signal SO' is transferred to the peak hold circuit 42, and the 

peak hold circuit 42 outputs the output signal SI' according to the output signal SO'. 
Furthermore, the low-pass filter 44 generates the output signal S2' that has a smooth 
waveform according to the output signal ST. At last, the bias circuit 46 utilizes a 
voltage for raising the voltage level of the output signal S2' to generate the output 

♦ 

25 signal S3'. In this embodiment, the output signal S3' is used for a slice level; therefore, 
the comparator 48 compares the output signal S3' with the wobble signal Wobble for 
generating the output signal S4'. Therefore, a decoder can determine whether what the 
wobble signal Wobble stores is an even sync, an odd sync, or a data unit (logic value 1 
or 0) according to the output signal S4'. 

30 

In addition, in this embodiment, the voltage range AV of the limiter 52 has to 
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cover the voltage amplitude of the wobble signal Wobble except for the spike of the 
wobble signal Wobble. If the above voltage level of the voltage range AV is lower 

than the peak of the wobble signal Wobble, the output signal S4' of the sheer 50 
includes unnecessary noise due to the low slice level. For example, in Fig.7, if the 
5 above voltage level of the voltage range AV ? is V% the output signal S4' corresponds 

to high voltage level in the time interval T', but the time interval does not correspond 
to the spike of the wobble signal Wobble, therefore, the decoder may wrongly decode 
the wobble signal Wobble according to the output signal S4\ 

10 As mentioned above, the bias circuit 46 does not alter the shape of input signal, 

so the input signal and the output signal have the same waveforms shape. Therefore, 
the slicer 50 is not limited as the circuit structure as shown in Fig.6, for example, the 
bias circuit 46 can be electrically connected between the limiter 52 and the peak hold 
circuit 42 or electrically connected between the peak hold circuit 42 and the low-pass 

15 filter 44. Furthermore, the bias circuit 46 can firstly adjust the wobble signal Wobble 
and then transfer the voltage-level-raised wobble signal Wobble to the following 
limiter 52, the peak hold circuit 42, and the low-pass filter 44 for processing. The 
above mentioned three circuit structures of the slicer can generate needed slice level. 

20 Fig. 8 is a block diagram of a third slicer 60 utilized in a DVD-R/RW optical disc 

drive according to the present invention. Fig.9 is a first operational diagram of the 
slicer 60 shown in Fig. 8. Fig. 10 is a second operational diagram of the slicer 60 shown 
in Fig.8. Please note that for clearly illustrating the technical characteristic of the 
slicer 60, Fig.9 is used to show the waveform of each signal and Fig. 10 illustrates 

25 voltage level relationship between each signal. This means that the waves shown in 
Fig. 10 are composed of waves shown in Fig.9. The slicer 60 comprises a peak hold 
circuit 62, a bottom hold circuit 64, a low-pass filter 66, a bias circuit 68, and a 
comparator 70. The operation of the slicer 60 is illustrated as follows. Firstly, a 
wobble signal Wobble is inputted into the peak hold circuit 62, which is used for 

30 holding the positive peaks of the wobble signal Wobble. As shown in Fig.9, at time tO 
the voltage level of the wobble signal Wobble corresponds to its positive peak, and the 
peak hold circuit 62 starts to discharge and reduces the voltage level of the output 
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signal SI . At time tl , the voltage level of the wobble signed Wobble is equal to the 
voltage level of the output signal SI. Therefore, after time tl, the wobble signal drives 
the peak hold circuit 62 so that the voltage level of the output signal SI raises with the 
wobble signal Wobble. Similarly, at time t2, the voltage level of the wobble signal 
5 Wobble reaches its positive peak, and the peak hold circuit 62 discharges again after 
time t2 so that the voltage level of the output signal SI reduces. Therefore, according 
to above-mentioned operation, the wobble signal Wobble processed by the peak hold 
circuit 64 has the waveform as shown in Fig.9. 

1 0 Next the peak hold circuit 64 transfers the output signal S 1 to the bottom hold 

circuit 64, which is used for holding the negative peaks of the output signal S 1 . As 
shown in Fig.9, at time tl the voltage level of the output signal SI corresponds to its 
negative peak. The bottom hold circuit 64 charges and raise the voltage level of the 
output signal S2 after time tl . At time t3, the voltage level of the output signal S2 is 

15 equal to the voltage level of the output signal SI. After time t3, the output signal SI 
drives the bottom hold circuit 64 such that the voltage level of the output signal S2 
decreases. Similarly, at time t4, the voltage level of the output signal SI reaches its 
negative peak, and then the bottom hold circuit 64 starts to charge and raises the 
voltage level of the output signal S2. Therefore, according to the above operation, the 

20 output signal S2 processed by the bottom hold circuit 64 has the waveform as shown 
in Fig.9. As shown in Fig.9 and Fig. 10, the voltage level of the output signal S2 is 
lower than the voltage level of signals Wobble and S 1 during a spike of the wobble 
signal Wobble. That is, in this embodiment, the bottom hold circuit 64 can prevent an 
impulse of the wobble signal Wobble from impacting on the slice level. 

25 

Then the bottom hold circuit 64 transfers the output signal S2 to the low-pass 
filter 66 for smoothing. The output signal S3 generated by the low-pass filter 44, 
according to the output signal S2, has the waveform shown in Fig.9. As shown in 
Fig. 10 at time T\ the voltage level is higher than the output signal S3, when the 
30 wobble signal Wobble is not in the instance of spiking. That said, if the output signal 
S3 is directly used by the slicer 60, the output signal S5 of the sheer 60 would 
includes unnecessary noise, because the voltage level of the output signal S3 is too 
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low. Therefore, in this embodiment, the bias circuit 68 is used to raise the voltage 
level of signal S3. In other words, the output signal S3 is further transferred to the bias 
circuit 68. As shown in Fig.9 and Fig. 10, the bias circuit 68 provides a voltage AV to 

the output signal S3 for generating needed output signal S4. This also means that the 
5 voltage AV is used for ensuring that the output signal S4 is higher than the wobble 

signal Wobble except for the spikes of the wobble signal Wobble. 

In this embodiment, the output signal S4 is used as a slice level, therefore, the 
bias circuit 68 transfers the output signal S4 to the comparator 70. At last the 

10 comparator 70 compares the output signal S4 with the wobble signal Wobble for 

generating the output signal S5. As shown in Fig.9 and Fig. 10, at the time intervals Tl 
and T2, the voltage level of the wobble signal Wobble is higher than the voltage level 
of the output signal S5. Therefore, the comparator 70 outputs a high voltage level, 
apparently, the time interval Tl and T2 respectively corresponds to spikes such that 

1 5 the a decoder can determine whether what the wobble signal Wobble stores is an even 
sync, an odd sync, or a data unit (logic value 1 or 0) according to the output signal S5 
shown in Fig.9. 

In this embodiment, the low-pass filter 66 is mainly used for reducing the impact 
20 of the original noise of the wobble signal Wobble on the needed slice level. This also 
means that the low-pass filter 66 can reduce the interference that the noise affects the 
output signal S5 of the slicer 60 and further prevents the following decoder from 
giving erroneous results due to a bad slice level. However, the installation of low-pass 
filter 66 in the slicer 60 is not completely necessary; in otherwords, the output signal 
25 S2 can be directly transferred to the bias circuit 68. Meanwhile, the bias circuit 68 has 
to provide appropriate voltage AV to raise the voltage level of the output signal S2 

for preventing the output signal S5 from including unnecessary noise because the 
voltage level of the output signal S4 is too low. In summary, the slicer 60 can utilize 
voltage-level-raised output signal S2 to accurately detect the spikes of the wobble 
30 signal Wobble. 
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As mentioned above, the bias circuit 68 does not make the output signal and the 
input signal respectively correspond to different waveform. Therefore, the sheer 60 is 
not only limited to the circuit structure shown in Fig.8. For example, the bias circuit 
68 can be electrically connected between the peak hold circuit 42 and the bottom hold 
5 circuit 64, or electrically connected between the peak hold circuit 64 and the low-pass 
filter 66. Furthermore, the bias circuit 68 can firstly adjust the wobble signal Wobble 
and then transfer the voltage-level-raised wobble signal Wobble to the following peak 
hold circuit 62, the bottom hold circuit 64, and the low-pass filter 66 for processing. 
The above-mentioned slicers can generate needed slice level (output signal S4). 

10 

To sum up, the slicer according to the present invention mainly utilizes a peak 
hold circuit to trace changes of the voltage level of the wobble signal and a low-pass 
filter and a bias circuit to generate needed slice level. Furthermore, the slicer can 
utilize a bottom hold circuit and a low-pass filter to generate needed slice level instead 
1 5 of utilizing the bias circuit. In other words, when accessing a DVD-R disc or a 

DVD-RW disc, the present invention slicer can dynamically adjust needed slice level 
according to the wobble signal formed from the disc so that a decoder can accurately 
decode the data corresponding to the wobble signal according to the output signal of 
the present invention slicer. 

20 

Those skilled in the art will readily observe that numerous modifications and 
alterations of the device and method may be made while retaining the teachings of the 
invention. Accordingly, the above disclosure should be construed as limited only by 
the metes and bounds of the appended claims. 

25 
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